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REINFORCING RING APPLICATOR 
Background of the Invention 

[0001] 1. Field of the Invention: 

[0002] The present invention relates to a combination hole puncher and reinforcer by means of 
which holes are punched in sheets of material, such as paper, and concurrently reinforced with 
flat, annular rings around the holes. 

[0003] 2. General Background and State of the Art: 

[0004] In offices throughout the world hole punching devices have been utilized for many 
years so as to punch holes in sheets of paper, and sometimes plastic sheets, to allow those sheets 
to be secured in files. Sheets of paper are often punched at the top with a pair of holes that allow 
them to be secured at the top to files using pronged fasteners. Other types of hole punchers are 
used to punch holes in papers and other sheets of material along the sides to allow them to be 
secured in ring binders. 

[0005] A problem that has persisted through the years is that considerable stress is often 
applied to the structure of papers fastened in files in the area immediately surrounding the 
punched holes. The papers then tear through the short distance of material between the holes and 
the edges of the sheets of paper near which they are formed. When this occurs the sheets will no 
longer remain in the file. 

[0006] One system for remedying this situation that has been available for many years is the 
use of flat, annular reinforcing rings that may secured to the areas surrounding the punched 
holes. These reinforcing rings are typically formed of a material of greater strength than the 
paper in which the holes are punched. The reinforcing rings are coated with either a moisture- 
sensitive or pressure-sensitive adhesive and are applied to the sheet of paper or other material 
once the holes have been punched. 

[0007] The principal problem with this prior arrangement is that it has historically been 
performed manually. The task of reinforcing punched holes in the hundreds, and even 
thousands, of sheets papers that are secured in files by the manual application of such reinforcing 



rings is often so labor intensive as to be impractical. Consequently, this system of reinforcement, 
while used to some extent, is not prevalent. 

[0008] One attempt to alleviate this problem is to incorporate hole reinforcement on each sheet 
of paper before the paper is used. It is possible to buy pre-punched and pre-reinforced paper, 
where the holes are either individually reinforced, or where a strip of reinforcement material has 
been added one of the margins of the paper. However, such reinforcement results in the paper 
being thicker. Thus, when the paper is packaged for sale, typically in a ream, approximately 500 
sheets, additional storage space is needed for the same amount of paper. Moreover, the 
reinforcements add to the cost of the paper. This is undesirable since not all holes typically need 
reinforcement. 

[0009] Various hole puncher and reinforcer devices have been created in attempts to provide 
alternative way of reinforcing the structure of sheets of paper around punched holes therein. 
Numerous machines have been fabricated that draw segments of adhesive tape from rolls and 
secure them to sheets of paper or plastic contemporaneously with the perforation of those sheets. 
When such devices operate properly, the sheets of paper are provided with short sections of tape 
at the edges of the papers in which the holes are formed. Holes are punched through both the 
segments of tape and the underlying paper or other sheet material. 

[00010] These tape reinforcement devices also have, to a large extent, proved impractical. The 
feed mechanisms for the tape often jam and the tape often adheres to parts of the punching 
machines as it is fed toward the location on the sheets of paper at which it is to be applied. 

[0001 1] Another problem with systems employing adhesive tape to reinforce the areas about 
punched holes is that the punch mechanism must penetrate not only the paper in which the 
fastening apertures are to be formed, but also the tape as well. Since the tape is coated with 
pressure-sensitive adhesive, articles of adhesive are transferred to the punch mechanism. This 
creates a certain gumminess in the punch mechanism that reduces the effectiveness of the punch 
in creating apertures. Also a build-up of adhesive in the punch mechanism contributes to the 
fouling of the tape as the tape is fed into position to be pressed against the paper. 



3 



Invention Summary 

[00012] The present invention comprises a novel applicator for applying reinforcers to holes 
punched in a sheet of paper. More specifically, the present invention includes various method of 
mounting a reinforcer dispensing assembly to the applicator for reinforcing holes in paper, as 
well as embodiments where adjusting the position of reinforcers on a shaft of dispensing 
assembly is either done manually or automatically. Further, in another aspect, the dispensing 
assembly may be configured to include a hole punch such that a hole may be punched in a sheet 
of paper and then reinforced in one action. 

[00013] In one aspect, the present invention is embodied in a system for applying reinforcing 
rings to a sheet of paper, comprising: a first arm and a second arm, the first and second arms 
each having a first end and a second end, the first arm being hingedly connected at its second end 
to the second end of the second arm, the first and second arms each having an inner surface, with 
the inner surfaces of the first and second arms facing each other, a strike plate mounted on the 
inner surface of the second arm adjacent the first end of the second arm, a reinforcer dispensing 
assembly mounted adjacent to the first end of the first arm, the reinforcer dispensing assembly 
positioned to cooperate with the strike plate, the reinforcer dispensing assembly including at least 
one reinforcing ring removably mounted on a shaft, the shaft having a proximal end and a distal 
end, the proximal end of the shaft configured to mount removably connect the proximal end of 
the shaft to the first end of the first arm, and a compression ring mounted on the shaft at a 
location proximal to the at least one reinforcing ring, the compression ring configured to adjust 
the position of the of the reinforcing ring on the shaft. 

[00014] In another aspect, the present invention includes a system wherein the reinforcing ring 
has a top side and a bottom side, and also has an adhesive layer applied to the bottom side. In 
another embodiment, the shaft has an outer surface with threads disposed thereon, and the 
compression ring has a top side and a bottom side and an opening extending therethrough, the 
opening having an inner wall having threads configured to cooperate with the threads of the shaft 
such that rotation of the compression ring causes the compression ring to translate along the shaft 
in a longitudinal direction. 
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[0001 5] In yet another aspect, the system of the present invention includes a shaft that has an 
outer surface with a plurality of ridges disposed thereon, and the compression ring has a top side 
and a bottom side and an opening extending therethrough, the opening having an inner wall, the 
compression ring also having a ratchet arm disposed in the opening and configured to cooperate 
with the plurality of ridges on the shaft to provide one way translation of the compression ring on 
the shaft to apply pressure on the at least one reinforcing ring to move the at least one reinforcing 
ring towards the distal end of the shaft, and to prevent movement of the at least one reinforcing 
ring towards the proximal end of the shaft. 

[00016] In another aspect, the present invention is embodied in a system wherein the reinforcer 
dispensing assembly is removably attached to the inner surface of the first arm. In an alternative 
aspect, the first arm has a bore having a first diameter disposed on a top surface of the first arm 
and extending through a portion of the first arm, and a second bore having a second diameter less 
than the diameter of the first bore, the second bore centered axially in relation to the axis of the 
first bore, the second bore extending from the first bore through the first arm, and wherein the 
first diameter is larger than a diameter of the compression ring and the second diameter is 
smaller than the diameter of the compression ring and larger than a diameter of the at least one 
reinforcing ring, such that the first and second bores accommodate the insertion of the reinforcer 
dispensing assembly and allow the distal end of the shaft upon which is mounted the at least one 
reinforcing ring to protrude from the opening of the second bore on the bottom of the first arm. 

[0001 7] In one embodiment, the invention includes: a plug having an outer diameter sized to 
cooperate with the first diameter of the first bore, the plug having a top side and a bottom side, 
the plug also having a central bore having a diameter greater than a diameter of the shaft 
extending from the bottom side of the plug into the plug for a selected distance, the plug 
configured to maintain the reinforcer dispensing assembly within the first bore of the first arm. 
Alternatively, other methods of mounting the dispensing assembly may be used, such as, for 
example, making one of the collar or arm from a ferromagnetic material, that is, a material that is 
attracted to a magnet, and making the other of the arm or collar from a magnetized material. 

[0001 8] In still another aspect, the present invention is embodied in a reinforcer dispensing 
assembly, comprising: a shaft having a proximal end and distal end and an outer surface, the 
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outer surface having a plurality of ridges disposed thereon, a collar having a central hole 
extending from a top side to a bottom side of the collar, the central hole sized to receive the shaft 
and to allow the collar to move longitudinally along the shaft, a ratchet arm disposed within the 
central hole and mounted to the collar, the ratchet arm configured to cooperated with the 
plurality of ridges of the shat to control the movement of the collar along the shaft such that the 
collar is constrained to move in only one direction on the shaft. 

[00019] In one embodiment, the present invention includes at least one reinforcing ring 
removably mounted on the shaft adjacent the distal end of the shaft and at a location on the shaft 
distal to the location of the collar on the shaft. In another embodiment, the at least one 
reinforcing ring has a top side and a bottom side, the bottom side having an adhesive layer 
disposed thereon. In a still further aspect, the distal end of the shaft of the dispensing assembly 
is configured as a hole punch. 

[00020] Other features and advantages of the invention will become apparent from the 
following detailed description, taken in conjunction with the accompanying drawings, which 
illustrate, by way of example, the features of the invention. 

Brief Description of the Drawings 

[00021] FIGURE 1 is a side view of one embodiment of a hole reinforcement applicator 
incorporating aspects of the present invention. 

[00022] FIG. 2 is a side view of one embodiment of a reinforcer dispensing assembly in 
accordance with the present invention. 

[00023] FIG. 3 is a top view of a portion of the applicator of FIG. 1 

[00024] FIG. 4 is a cross-sectional view of a reinforcer in accordance with the present 
invention. 

[00025] FIG. 5 is a cross-sectional view of another embodiment of a reinforcer dispensing 
assembly of the present invention depicting an automatic reinforcer positioning mechanism. 
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[00026] FIG. 6 is a perspective view of the reinforcer dispensing assembly of FIG. 5 showing 
additional details of the assembly. 

[00027] FIG. 7 is an enlarged cross-sectional view of a portion of the automatic reinforcer 
positioning assembly depicted in FIG. 5. 

[00028] FIGS 8A to 8D are side views, at least party in cross-section, illustrating operation of 
the automatic reinforcer positioning mechanism depicted in FIG. 5. 

[00029] FIG. 9 is a cross-sectional view illustrating the details of an alternative embodiment of 
the present invention showing reinforcer positioning assembly mounted within a cavity of an 
applicator arm to facilitate loading and replacement of the reinforcer positioning assembly in the 
applicator body. 

[00030] FIGS. 10A to 8D are side views, partly in cross-section, illustrating an embodiment of 
the present invention whereby a hole is punched and then reinforced utilizing a combination hole 
punch and reinforcer applicator. 

Detailed Description of the Preferred Embodiments 

[00031] Referring now to the drawings in detail, in which like reference numerals indicate like 
or corresponding elements among the several figures, there is shown in FIG. 1 a hole reinforcer 
applicator 10 in accordance with one aspect of the present invention. Applicator 10 has a lower 
applicator arm 15 pivotally attached to upper applicator arm 20 by hinge assembly 25. Upper 
applicator arm 20 is biased apart from lower applicator arm 15 by spring member 30. Spring 
member 30 is an arm of a resilient plastic, which may be the same material as used to form lower 
and upper applicator arms 15, 20. Spring member 30 is fixed at one end to either lower or upper 
applicator arms 15, 20, with the other end being free, allowing lower and upper applicator arms 
to be pulled apart to allow loading of reinforcer dispensing assembly 35 into applicator 10. 

[00032] Reinforcer dispensing assembly 35 comprises a shaft 45 upon which are mounted one 
or more reinforcers 60. Reinforcer dispensing assembly 35 is removably mounted at a location 
adjacent to the end of upper applicator arm 20 opposite hinge 25. A proximal end 47 of shaft 45 
is inserted into a hole (not shown) at the end of applicator arm 20 to removably mount reinforcer 
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dispensing assembly 35 to the upper applicator arm 20. Various means may be used to 
removably attached the distal end 47 of shaft 45 in the hold. For example, the hole in applicator 
arm 20 may be threaded to receive a threaded portion of shaft 45. Alternatively, the diameter of 
the hole may be slightly smaller than the diameter of proximal end 47, providing for a press fit 
between the walls of the hold and the outer diameter of proximal end 47. In yet another 
embodiment, the hold may have serrations that removably interact with either threads or similar 
serrations on the outside of proximal end 47 of shaft 45, allowing proximal end 47 to be inserted 
into the hold wherein the serrations of the hold and the serrations on the shaft would interact 
maintain proximal end 47 in the hole until force was applied to the shaft 45, pulling proximal end 
47 from the hole in upper applicator arm 20. 

[00033] Referring now to FIG. 2, one embodiment of reinforcer dispensing assembly 35 in 
accordance with the present invention is shown. In this embodiment, shaft 45 has a threaded 
portion 65 and a non-threaded portion 70. In this embodiment, a nut 40 is disposed on shaft 45 
adjacent to proximal end 47. Nut for may be threaded onto the threaded portion of shaft 45, and 
then fixed in a desired location using a suitable adhesive, heat or cold staking or other 
mechanical means known in the art. Alternatively, shaft 45 and nut 40 are molded or machined 
such that they form one integral part. In some embodiments, the diameter of non-threaded 
portion 70 may be slightly larger than the diameter of the threaded portion. This increase in 
diameter assists in ensuring that the reinforcers 60 are retained on the non-threaded portion 70. 

[00034] A pressure plate 50 has disposed approximately in the center portion of pressure plate 
50 a hole that is threaded to receive the threads of the threaded portion 65 of shaft 45. One or 
more reinforcers 60 are movably mounted on shaft 45 below pressure plate 50. Since pressure 
plate 50 is threadably mounted on shaft 45, pressure plate 50 may be rotated to advance the 
location of pressure plate 50 along the length of the threaded portion 65 of shaft 45. In this 
manner, when pressure plate 50 is rotated such that the pressure plate moves along shaft 45 in a 
distal direction towards the non-threaded portion 70 of shaft 45, pressure plate 50 applies a force 
against the reinforcers 60 in a distal direction towards the non-threaded portion 70 of shaft 45 to 
move the reinforcers towards the non-threaded portion 70 of shaft 45. 
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[00035] FIG. 3 shows the details of a strike plate 80 disposed at an end of lower applicator arm 
15 opposite hinge 25. Strike plate 80 has a hole 85 extending through strike plate 80, Hole 80 
located so that it may receive a distal end of non-threaded portion 70 of shaft 45 when a force is 
applied to lower and upper applicator arms 15, 20 sufficient to overcome the bias force of spring 
member 30 maintaining a separation between lower and upper applicator arms 1 5, 20. As the 
bias between lower and upper applicator arms 15, 20 is overcome, the ends of lower and upper 
applicator arms 15, 20 opposite hinge 25 move closer together, with the distal end of the shaft 45 
eventually extending into and through hole 85 of strike plate 80. Hole 85 may be round, or it 
may be oval. Typically, the diameter of hole 85 will be slightly large than the diameter of shaft 
45 to allow easy passage of the distal end of shaft 45 through hole 85. However, in order to 
provide sufficient support for a piece of paper on which is being applied a reinforcer, the 
diameter of hole 85 must be small enough so that pressure may be applied to the top of the 
reinforcer, and thus the paper, without pushing a portion of the paper into hole 85 such that the 
paper becomes distorted or torn. 

[00036] As shown in FIG. 1 , a guard 90 may also be mounted on the lower applicator arm 1 5 to 
keep fingers or other items from being pinched between lower and upper applicator arms 15, 20 
when the arms are forced together to apply a reinforcer. Further, guard 90 defines a space 92 
into which the paper which is to be reinforced is inserted. This ensures that the paper is inserted 
in the proper area of the applicator so that the reinforcement process can be accomplished most 
effectively and efficiently. 

[00037] Referring again to FIG. 4, each reinforcer 60 is an annular ring having a central, 
circular opening 95 therethrough that facilitates mounting the reinforcer 60 on shaft 45. The 
central opening 95 defined through each of the reinforcers 60 typically has a diameter and cross- 
sectional area slightly less than the diameter and cross-sectional area of the shaft 45. The 
diameter of the central opening 95 may be any diameter as needed depending on the size of the 
hole to be reinforced. Typically, the diameter of central opening 95 is approximately the size 
required to reinforce holes having a diameter of 0.25 inches (United States standard) and 9.0 
millimeters (International standard). The undersurface of each reinforcer 60 is coated with a 
pressure-sensitive adhesive, as will hereinafter be described. 
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[00038] The outer diameter of the reinforcer is typically fourteen and a half millimeters, while 
the diameter of the central opening through the reinforcer 60 is typically either six millimeters or 
seven millimeters, which are the standard sizes for use with conventional ring binders and prong 
fasteners. The reinforcer 60 is generally formed of, for example, polyethylene terephthalate 
(PET) which is preferably 0.05 millimeters in thickness. Those skilled in the art will 
immediately understand that other materials may be used for the reinforcer 60, provided only 
that they be sufficiently durable in relatively thin cross-section to provide reinforcement to a 
paper substrate. 

[00039] The reinforcer 60 has an upper surface 1 00 that may be covered with a thin layer of a 
material that is resistant to adhesion, such as, for example, a silicone layer sprayed onto the 
upper surface 100. Such a coating serves to make the upper surface 100 of reinforcer 60 slick 
and adhesive resistant. That is, pressure-sensitive adhesive does not readily adhere to the 
silicone layer. Alternatively, reinforcer 60 may be formed from a material that is inherently 
adhesion resistant, such as where the material is formulated to include a release agent, or where 
adhesion resistance is a basic property of the material, as known by those skilled in the art. 

[00040] A coating of pressure-sensitive adhesive or glue, indicated at 105, is then applied upon 
the undersurface of each reinforcer 60. This pressure sensitive adhesive or glue may be coated 
on the reinforcer 60 using a spray or dip process, or may be applied as a layer of adhesive onto a 
sheet of material from which the reinforcer 60 is subsequently stamped or cut from. 

[00041] As illustrated in FIGS. 1 and 2, the reinforcers 60 are stacked one atop another with the 
adhesion resistant upper surface 100 facing upwardly, and the undersurface bearing the layer of 
adhesive 105 facing downwardly. A plurality of the stacked reinforcers 60 are mounted upon 
shaft 45 by forcing the stack of reinforcers 60 past the distal end of shaft 45 and onto shank shaft 
45. The reinforcers 60 are sufficiently flexible so that they can be forced onto shaft 45 even 
though the outer diameter of shaft 45 is slightly greater than the inner diameter of the central 
aperture 95 through each of the reinforcers 60. When the stack of reinforcers 60 are mounted 
upon shaft 45 in this manner, they appear as a column formed of a multiplicity of thin, washer- 
shaped rings as illustrated in FIGS. 1 and 2. 
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[00042] The operation of the reinforcer applicator will now be described with reference to 
FIGS. 1-4. As is well known, holes that are punched in a piece of paper so that it may be placed 
on the ring of a binder frequently tear. For example, a person leafing through a binder may 
accidentally pull on the paper to vigorously such that the binder ring tears through the hole, 
leaving the hole useless to hold the paper on the binder ring. In such a case, it is useful to be able 
to apply a reinforcer to the area of the hole so as to compensate for the tear in the wall of the 
hole. Formally, as described previously, a paper ring having adhesive on one side was applied to 
the hole manually. Although care is usually taken by the person applying such a reinforcer, it is 
not unusual for the reinforcer to be applied off-center of the hole, such that the paper no longer 
mounts easily in the ring binder. Additionally, many such reinforcers require the adhesive to be 
moistened before application, which can be messy and un-hygienic. Furthermore, if the user 
touches the adhesive prior to or during mounting on a sheet of paper, the adhesion strength to the 
paper will be lessened, and the adhesive on the reinforcer may be rendered less transparent, such 
that when the reinforcer is applied to a sheet of paper, the reinforcer is more visible on the sheet 
of paper than it would have been if the adhesive layer was not touched. 

[00043] The embodiments of the present invention improve the application of hole reinforcers 
by proving a system and method improving location of the reinforcer in relation to the hole, and, 
since the reinforcers are coated with a pressure sensitive adhesive, eliminating the need to 
moisten the adhesive prior to application. To use the applicator of the present invention, a piece 
of paper with a torn hole is placed in the slot 92 (FIG. 1) between guard 90 and strike plate 80. 
The paper is positioned so that the hole in the paper is beneath the distal tip of shaft 45. When 
the paper is positioned, force is applied to either the lower applicator arm 15, the upper 
applicator arm 20, or both simultaneously, to overcome the bias provided by spring member 30. 
As force is applied, and the bias of spring member 30 is overcome, the lower and upper 
applicator arms 15, 20 pivot at hinge 25 such that the ends of the arms 15, 20 opposite the hinge 
25 move towards one another, resulting in the distal time of shaft 45 entering the hole in the 
paper and extending through the hole in the paper into the hole 85 in the strike plate 80. 

[00044] With continued downward movement, the lowermost reinforcer 60 is brought into 
face-to-face contact with the upper surface of the sheet of paper in the area of the torn hole in the 
sheet of paper. The pressure-sensitive adhesive layer 105 on the lowermost reinforcer 60 is 
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tightly pressed against the upwardly facing surface of the sheet of paper, surrounding the hole in 
the paper, due to the downward force applied by the pressure plate 50 through the stack of 
reinforcers 60 located beneath the pressure plate 50. 

[00045] With the application of pressure to the lowermost reinforcer 60 by the pressure plate 50 
through the stack of reinforcers 60 above, the lowermost reinforcer 60 tightly adheres to the 
sheet of paper. Consequently, the force overcoming the bias of spring member 30 is reduced, 
and ends of the lower and upper applicator arms 15, 20 opposite hinge 25 are biased apart, the 
lowermost reinforcer 60 remains adhesively attached to the upper surface of the sheet of paper 
due to the presence of the adhesive layer 105 on the underside of the lowermost reinforcer 60. 

[00046] The next lowest reinforcer 60 is easily drawn free from the lowermost reinforcer 60 
due to the presence of the release agent on the upper surface of the reinforcer 60. The pressure- 
sensitive adhesive 105 on the undersurface of the reinforcer 60 forms only a very weak bond 
with the release agent on the top of the next highest reinforcer 60, which is easily broken by the 
movement of the lower and upper applicator arms 15, 20 as they separate as the force 
overcoming the bias created by spring member 30 is relaxed. 

[00047] The force of adhesion between the layer of adhesive 105 on the lowermost reinforcer 
60 and the sheet of paper is quite strong. The adhesive bond is sufficiently strong so that even 
though the diameter of shaft 45 is slightly larger than the central opening 95 through the 
reinforcer 60, the upward force of the shaft 45 against the lowermost reinforcer 60 merely 
widens the opening 95 of the lowermost reinforcer 60, allowing the shaft 45 to pull through the 
reinforcer 60, and leaving the reinforcer 60 adhered to the sheet of paper. 

[00048] However, the adhesive force between the adhesive layer 105 on the next lowest 
reinforcer 60 and the release agent atop the lowermost reinforcer 60 is so weak that the gripping 
force of the hole 95 of the next lowermost reinforcer 60 on the shaft 45 due to the difference in 
diameter of the hole 95 and shaft 45 is greater than the adhesive force between the adhesive layer 
105 of the next lowermost reinforcer 60 and the release agent coated on the uppermost side 100 
of the lowermost reinforcer 60. Thus, as the applicator arms separate, the next lowermost 
reinforcer 60, along with all of the remaining reinforcement rings stacked above it, is lifted away 
from the lowermost reinforcer that is now strongly adhered to the sheet of paper. 



12 



[00049] The reinforcers 60 may be sequentially applied, one after another. However, as each 
subsequent reinforcer 60 is peeled from the stack of reinforcers, the distance from the lowermost 
reinforcer 60 to the top surface of the sheet of paper is increased by the thickness of each 
reinforcer 60. Eventually, the distance between reinforcer 60 and the sheet of paper becomes 
great enough that the down motion of the stack of reinforcers due to operation of the applicator 
10 results in misplacement of the reinforcer. Additionally, as reinforcers 60 are removed from 
shaft 45, the exposed length of shaft 45 increases. There may come a point where the distal end 
of shaft 45 bottoms strikes a portion of the lower applicator arm 15 below hole 85 in strike plate 
80. When this occurs, the adhesive coated bottom of the lowermost reinforcer 60 may not 
contact the paper, or sufficient force may not be applied to the lowermost reinforcer 60 by the 
nut 50 to ensure that the reinforcer 60 firmly adheres to the sheet of paper. When this occurs, nut 
50 may be rotated about shaft 45, the threads of which draw nut 50 in a downward direction, 
advancing the stack of reinforcers 60 along shaft 45 until the lowermost reinforcer 60 is once 
again optimally positioned for easy application to a sheet of paper. 

[00050] Referring now to FIGS. 5 and 6, an alternative embodiment of the reinforcer 
dispensing assembly will now be described that automates the process of advancing the pressure 
ring down the shaft of the assembly to properly position the lowermost reinforcer for application 
to a sheet of paper. In this embodiment, reinforcer dispensing assembly comprises a stack of 
reinforcers 205 mounted upon a shaft 210. Also mounted on shaft 210, above the top of the 
stack of reinforcers 205, is a mounting collar 215, a knob 220, a ratcheting collar 225 and, in 
some embodiments, a cushion 230. Mounting collar includes a thread 217 for rotatably 
mounting the mounting collar 215 into a suitably threaded hole in the lower side of upper 
applicator arm 20 (FIG. 1). Although shown in FIG. 5 as separate parts, the features of mounting 
collar 215, knob 220 and ratcheting collar 230 may be formed as a single piece. 

[00051] As shown in FIG. 6, and in the cutaway view of FIG. 5, there is an axially disposed 
opening in each of the mounting collar 215, the knob 220, the ratcheting collar 225, the cushion 
230 and reinforcers 205. The opening in the mounting collar is identified by numeral 242 in 
FIG. 6. The diameter of the axial openings in the mounting collar 215, the knob 220, the 
ratcheting collar 225, the cushion 230 and reinforcers 205 is slightly larger than the diameter of 
shaft 210, allowing the mounting collar 215, the knob 220, the ratcheting collar 225, the cushion 
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230 and reinforcers 205 to freely slide on shaft 210. Shaft 210 has a flattened portion 245 that 
engages with a similar flattened portion 250 in each of mounting collar 215, the knob 220, the 
ratcheting collar 225 so that turning knob 220 to engage or disengage thread 217 of mounting 
collar 215 with the upper applicator arm 20 causes the entire reinforcer dispenser assembly to 
rotate, preventing independent rotation of the shaft 210 and the other constituents of the 
assembly which might cause a loss of reinforcers 205 from the assembly. 

[00052] Referring now to FIGS. 5 and 7, shaft 210 includes a plurality of ridges or teeth formed 
about the outside diameter of shaft 210. Ratcheting collar 225 includes a ratchet arm 240 
attached to ratcheting collar 225 and disposed at the inner wall of a hole extending axially 
through the center of ratcheting collar 225. When ratcheting collar 225 is mounted on shaft 210, 
ratchet arm 240 engages ridges 235 to form a one-way ratcheting mechanism. As illustrated in 
FIG. 7, ratchet arm 240 has a rider 255 having a locking portion 260 and a ramp portion 270. 
Ridge 235 also has a locking portion 275 and a ramp portion 280. As shown in FIG. 5, ratchet 
arm 240 is biased to engage a ridge 235 so that pressure on the top of shaft 210 causes the ratchet 
arm 240 to lock to a ridge 235 so that the force applied to the top of shaft 210 is transmitted 
downwardly through shaft 210 to position and press the lowermost reinforcer 205 against a sheet 
of paper. Once the bottom, or distal end of shaft 210 passes through the hole in the strike plate 
and encounters a land or plate, further downward pressure on the top of the assembly causes the 
stack of reinforcers to be forced downward and the ratchet assembly allows the shaft to move 
upwards in relation to the stack of reinforcers, ensuring that the stack of reinforcers is in the 
proper position for the next application of a reinforcer. 

[00053] The operation of this embodiment of the reinforcer dispensing assembly is further 
illustrated in FIGS. 8A to 8D. The reinforcer dispensing assembly 200 is mounted in upper 
applicator arm 20 in FIG. 8A. Downward pressure on applicator arm 20 forces the lowermost 
reinforcer 205 into contact with a sheet of paper, the ratchet mechanism transferring the 
downward force to the stack of reinforcers 205 to apply and adhere the reinforcers 205 to the 
paper, as shown in FIG. 8B. As the reinforcers 205 are used up, the distal end of shaft 210 
strikes a plate or land disposed in the lower applicator arm 15 below the strike plate 80. In 
striking this plate or land, upwards pressure is applied to the shaft 210, and ratchet mechanism 
240 allows shaft 210 to move upwards relative to the stack of reinforcers 205, as shown in FIG. 
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8C. When upper applicator arm 20 is allowed to move upwards after applying the lowermost 
reinforcer 205 to the sheet of paper, ratchet mechanism 240 locks shaft 210 in place relative to 
the stack of reinforcers, transmitting the upward motion of the applicator arm to the stack of 
reinforcers, peeling the lowermost reinforcer 205 from the bottom of the stack. Because of the 
ratcheting mechanism and the upwards movement of shaft 210 relative to the stack of reinforcers 
205, the lowermost reinforcer 205 is placed in proper position for the next application of the 
reinforcer to a sheet of paper. 

[00054] While the reinforcer dispensing assembly is shown as mounting to the underside of 
upper applicator arm 20 (FIG. 1), alternative designs are possible. For example, as shown in 
FIG. 9, an alternative applicator 300 may be designed wherein reinforcer dispensing assembly 
305 is mounted within a cavity 3 1 0 formed within upper applicator arm 315. At least a portion 
of the sides of cavity 310 have threads or ridges 320 for engaging similar threads or ridges 325 
formed on the outer side surface of a plug or cap 330. Cap or plug 330 includes a bore extending 
axially from an opening in the bottom surface of the cap or plug 330. 

[00055] When cap or plug 330 is removed from upper applicator arm 3 1 5, cavity 3 1 0 is 
exposed, allowing a user to drop the reinforcer dispensing assembly 305 into cavity 310. The 
diameter of cavity 310 is sized so as to allow easy insertion and removal of reinforcer dispensing 
assembly 305, but also to accurately locate assembly 305 in the proper position to ensure proper 
placement and application of reinforcers 345 to a sheet of paper. 

[00056] Cavity 3 1 0 has two portions, a larger diameter portion 3 1 0a and a smaller diameter 
portion 310b defined by ledges 355. Ledges 355 are part of upper applicator arm 315, and 
extend into larger diameter portion 310a to form smaller diameter portion 310b of cavity 310. 
The diameter of smaller diameter 3 10b is less than the diameter of collar 340, but larger than the 
diameter of the cushion 360 and reinforcer stack 345. When reinforcer dispensing assembly 305 
is inserted into the larger diameter portion 3 10a of cavity 310, the bottom edges of collar 340 that 
extend beyond the diameter of the cushion 360 and reinforcer stack 345 rest upon the upper 
surface of ledges 355, thus allowing the cushion 360 and reinforcer stack 345 to extend through 
an opening in the bottom of the upper applicator arm 315 while providing support for collar 340 
to retain the reinforcer dispensing assembly 305 within cavity 310. 
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[00057] As described previously, plug or cap 330 may be inserted or threadably mounted in 
cavity 310. The central bore 335 of plug or cap 330 is sized to receive the upper end 365 of shaft 
370. As described previously, shaft 370 has ridges or teeth disposed about its outer surface that 
engage ratchet arm 380 of collar 340 to allow automatic upwards movement of shaft 370 into 
bore 335 to place the next lowermost reinforcer 345 in position for application to a sheet of 
paper. Plug or cap 330 has a bottom surface 385 that, when plug or cap 330 is inserted in to 
cavity 310a, engages the upper surface of collar 340 to hold collar 340, and thus reinforcer 
dispensing assembly 305, in place within cavity 310. 

[00058] It will be immediately apparent to those skilled in the art that other designs could be 
used to allow quick and easy mounting of the reinforcer dispensing assembly of the present 
invention within or to an applicator arm without departing from the scope of the invention, and 
such alternatives are contemplated to be within the scope of the intended invention. For 
example, the collar may be made of a ferromagnetic material, and a magnet may be incorporated 
in the applicator arm adjacent the second bore to hold the collar in place in the arm without the 
need for a cap or plug. Alternatively, the positions of the magnet and ferromagnetic material 
may be reverse; that is, the arm may be made from a ferromagnetic material and the coller could 
be magnetized. Moreover, those skilled in the art will understand that the concepts of the present 
invention are equally applicable to devices designed to reinforce multiple holes in a sheet of 
paper simultaneous, such as used in conjunction with two-hole and three-hole binders, and that 
those applications are also within the intended scope of the contemplated invention. 

[00059] In still another embodiment, the distal ends of shaft 45 or shaft 210 could be 
configured as hole punches, as shown in FIGS. 10A -10C. In this embodiment, reinforcer 
dispensing assembly 300 includes a shaft 305, with collar 310 and reinforcers 3 1 5 being 
mounted on shaft 305 as described previously. The distal end of shaft 315 is configured as a 
hole punch. As shown in FIG. 10B, downward movement of the reinforcer dispensing assembly 
310 places the cutting edges of hole punch 320 in contact with a sheet of paper 335 positioned 
over strike plate 330. Strike plate 330 includes an opening 325 configured cooperate with hole 
punch 320 to punch a hole in paper 335 when shaft 305 is pressed sufficiently downwards. 
Downward movement of shaft 305 also places the lowermost reinforcer 315 in contact with sheet 
of paper 335. Because the reinforcers are mounted on shaft 305 concentric with hole punch 320, 
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when hole punch 320 is pressed against paper 330, a hole is punched in the paper, and the 
lowermost reinforcer 3 1 5 is applied to the sheet of paper 335, thus punching a hole in paper 335 
and reinforcing the hole with a reinforcer 315 in one step. As further illustrated by FIG. 10C, 
upwards movement of the assembly 300 pulls the stack of reinforcers 315 away from the 
lowermost reinforcer which is adhered to paper 335. 

[00060] While several particular forms of the invention have been illustrated and described, it 
will be apparent that various modifications can be made without departing from the spirit and 
scope of the invention. 



